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Using contingent behaviour analysis to measure the price 
elasticity of demand for plastic bags 
 
Abstract 
The use of plastic bags poses serious challenges to the environment. In 2003, to curb the use 
of plastic bags, the government of South Africa applied a minimum gauge of plastic and a levy, 
targeting consumers. But in the 15 years since the introduction of the plastic bag regulation, its 
effectiveness has diminished as consumers have grown accustomed to paying for bags. A 
possible reason for this is that the levy was low, relative to both income and goods per bag. 
Setting the price at an appropriate level now seems key. Policymakers have little experience 
regarding designing the right levels of pricing for plastic bags. More research is required on 
the correct levels of bag pricing so that policymakers can be better advised, which may 
ultimately result in the sustainable use of plastic bags. Consequently, assessing the prospect of 
increasing bag prices in the case of South Africa is crucial for developing and implementing 
appropriate policies that might be necessary for sustainable environmental management. 
Moreover, charging appropriate bag prices could alleviate the adverse effects associated with 
the use of substitute carrier bags. Prices for bags are generally set low; they are largely a 
symbolic reminder to consumers of the environmental concerns attributed to plastic bag use. 
The ineffectiveness of charging for bags in the long term makes it imperative that the optimal 
price is set. To address this issue, a survey was developed using the Contingent Behaviour (CB) 
approach to generate the stated preference (SP) data necessary to estimate the optimal price for 
bags that is likely to lead to a reduction in bag use over time. Thus, the aim of this study is to 
estimate the bag-use demand function for plastic shopping bags in South Africa, to determine 
the scope for raising prices charged to consumers that is required to reduce bag use in the long 
term. These estimates are done using the contingent behaviour (CB) methodology. The current 
price of R0.40 was found to be too low, and highly inelastic. Our analysis suggests that the 
price for plastic bags in South Africa should be set at R6.40. There is no danger of consumers 
shifting altogether or even significantly to substitutes that may be even more environmentally 
damaging to the environment.  
 
Key words: Contingent behaviour, elasticity, levy, plastic bags, price, South Africa  
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Chapter 1: Introduction 
 
 
1.1 Introduction  
The rampant use of plastic bags around the world has led to growing concerns in recent years. 
According to Ritch, Brennan and MacLeod (2009), disposable plastic carrier bags are both a 
staple of modern consumer culture and an emblem of its environmental problems. Adane and 
Muleta (2011) point out that low-cost flimsy and lightweight disposable plastic bags were first 
introduced in the late 1970s and were quickly adopted by retailers and by consumers. 
According to Clapp and Swanston (2009), around the world approximately 500 billion to 1.5 
trillion plastic bags are used every year.  
 
The overuse of disposable plastic bags is a major environmental problem. Improperly discarded 
bags are a major source of plastic litter. According to Baker (2010), because of improper 
management, plastic waste pollutes the soil and is deposited in water bodies. Barnes, Galgani, 
Thompson and Barlaz (2009) argue that the level of recycling for these bags is very low; and 
as they do not degrade quickly outdoors, there are concerns about their negative impact on 
landscapes, landfills, animals and water. Sharp, Høj and Wheeler (2010) maintain that because 
they are made from petrochemicals, plastic shopping bags also raise concerns about climate 
change and non-renewable resource usage. When burnt, this plastic pollutes the air, and when 
discarded in landfills, it does not decompose for a very long time.  
 
For all these reasons, an increasing number of countries around the world have adopted various 
policies as part of their strategy to mitigate these environmental concerns. The mitigating 
strategies are primarily aimed at reducing plastic bag use levels. Because of the severity of the 
negative externalities associated with plastic bag litter, many governments are using market-
based tools such as levies, taxes or subsidies to encourage consumers to internalise these 
negative externalities, as well as permitting the command and control of instruments such as 
setting norms and standards for the thickness of bags. This is sometimes accompanied by public 
awareness campaigns. At times, these approaches are used in combination. In contrast, some 
governments adopt a very tough stance, by banning use of plastic shopping bags altogether. 
Previous studies suggest that the effectiveness of these instruments varies (Convery, 
McDonnell and Ferreira, 2007; Dikgang, Leiman and Visser, 2012a; Dikgang and Visser, 
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2012; Gupta, 2011; He, 2012; Poortinga, Whitmarsh and Suffolk, 2013; Rayne, 2008; Rivers, 
Shenstone-Harris and Young, 2017). For example, charging for bags has been effective in 
Ireland, Denmark, China and Botswana (Convery et al., 2007; Dikgang and Visser, 2012; He, 
2012; Rayne, 2008), yet similar interventions have had limited success in South Africa, Canada 
and India (Dikgang et al., 2012a; Gupta, 2011; Rivers et al., 2017). This implies that the 
effectiveness of these interventions is context-specific and depends to a large extent on how 
they are implemented and what strategies are used.  
 
In recent years, a significant number of countries (such as Ireland, Italy, South Africa, 
Botswana and the United Kingdom) have sought to curb disposable bag use by introducing a 
levy or charging at the point of purchase. However, these levies or prices tend to be set at low 
levels and are more symbolic Nonetheless, charging serves as a continuous reminder to 
consumers. By charging, governments are ‘nudging’ consumers towards reducing their use of 
plastic bags – the continuous reminder is meant to make consumers conscious about the 
environmental impact of plastic bags. It is hoped that this will change consumers’ purchasing 
decisions and/or curb plastic bag consumption. More drastic approaches – such as complete 
bans – have been pursued by some countries. Bangladesh was the first country to employ such 
an approach, in Dhaka (the capital) in 2002.  
  
Similarly, by four years later (in 2006), Rwanda had completely prohibited the use of plastic 
bags by shoppers. Admittedly, complete bans are easier to enforce, and are probably the most 
effective approach to reducing plastic litter. However, such an approach has numerous 
limitations: most notably, it may increase the use of other non-banned bags such as paper bags 
(as it did in Rwanda), which may be even more damaging to the environment, especially 
considering that the manufacturing and recycling of paper bags requires significantly more 
water and energy as well as leading to considerably more pollution when compared to plastic 
bags, as highlighted by Taylor and Villas-Boas (2016). Furthermore, given that plastic bag 
policies are often politically sensitive, a complete ban would eliminate consumer choice and 
significantly hinder the plastic bag sector. These sorts of considerations work against the 
application of complete plastic bag bans, which may explain why many countries have opted 
for the use of market-based instruments instead.  
 
While existing studies suggest that where pricing does not work, it is largely due to small and 
symbolic price/levy levels, this study argues that none of these studies has determined what the 
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optimal price/levy level of bags ought to be. In terms of welfare, it is not clear which fiscal 
policy would be optimal. To address this gap in the literature, our study aims to determine the 
optimal bag price in South Africa by using a contingent behaviour (CB) analysis. This study 
investigates how the different price levels for bags are likely to affect plastic bag use. Survey 
information for consumers from the South African city of Johannesburg, ascertained by the 
contingent behaviour method, is used to assess the potential impact of price adjustments on 
plastic bag use. Consumer sensitivity to bag prices is not only essential information to enable 
plastic manufacturing companies to make choices, but also for environmental policies. 
Research findings highlight how setting bag price at an appropriate level can be useful in 
reducing bag usage levels. Using experimental data, and controlling for demographics and 
behavioural factors, this paper posits that for charging to be an effective nudging policy, it is 
critical that the price is set at a level that will remain a highly visible reminder of the negative 
outcomes associated with their excessive use. 
 
1.2 Research problem 
In 2003, South Africa implemented a two-part plastic bag regulation policy. The specific goal 
of the regulation was to reduce plastic bag use by at least 50% (Department of Environmental 
Affairs and Tourism, 2005). The legislation stipulated that plastic bags be a minimum thickness 
of 24 µm and, set a nominal price of R0.461, which included a R0.02 levy collected by the 
National Treasury. Although plastic bag regulation has been applied in many countries, South 
Africa provides an intriguing case, being one of the pioneers of plastic bag policy in Africa.  
 
Interestingly, the legislation proved very effective immediately after implementation, with a 
decline of approximately 76 per cent in consumer demand (Hasson, Leiman and Visser, 2007). 
However, the effectiveness of the policy has gradually decreased as consumers have become 
used to paying for bags. A more recent study by Dikgang, Leiman and Visser (2012b) found 
that demand for plastic bags in South Africa has gradually risen to pre-legislative era levels. 
This raises concerns, as there have been continuous nominal levy increases since inception. 
The National Treasury (2018) has adjusted the plastic bag levy five times since its introduction, 
and as of 1 April 2018, it is R0.12. The nominal price charged is largely symbolic, being very 
low when compared to average incomes as well as to average goods per bag. However, the 
symbolism objective cannot be overlooked, as consumers are now obliged to purchase new 
                                                            
11 US Dollar = R13.94, as at 11 November 2018. 
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bags at the stipulated price, reuse previously purchased thicker plastic bags, or resort to other 
reusable alternatives. The design and continued application of plastic bag regulatory measures 
indicates that the South African government is committed to addressing the issues related to 
plastic bag use.  
 
1.3 Objective of the study 
This mini-thesis estimates the demand function for plastic shopping bags in South Africa, to 
determine the scope for raising fees charged to consumers in order to reduce bag use in the 
long term. The argument here is that consumers are willing to pay a higher price for bags, as 
the current bag price constitutes a negligible fraction of their total shopping costs. While higher 
prices would presumably lead some customers to use alternative substitutes, the fact that the 
prices are a very small portion of overall shopping cost suggests that such substitution will be 
limited. Therefore, there is no danger of consumers shifting altogether or even significantly to 
substitutes that may be even more environmentally damaging.  
 
These estimates are made using the contingent behaviour (CB) methodology. The bag use 
demand functions will be estimated using experimental data generated from the CB survey 
conducted on consumers. This is a valuation study; therefore, it asks consumers who do grocery 
shopping how they would respond to different hypothetical price levels. The management 
problems faced by South African policymakers are no different to those faced by other 
policymakers around the world. The common challenge around the world is that of excessive 
use of plastic shopping bags and the subsequent plastic litter. Thus, the solution presented in 
this study, of charging appropriate bag prices, could be a potential way to reduce bag use to 
sustainable levels. This article contributes to empirical work on optimal pricing by expanding 
on the scant literature available, which mostly concerns other subject areas, such as park pricing 
(see Alpízar, 2006; Chase, Lee, Schulze and Anderson, 1998; Dikgang and Muchapondwa, 
2016; Dikgang, Muchapondwa and Stage, 2017). To the best of our knowledge, this is the first 
study to estimate the optimal price of plastic shopping bags.  
  
1.4 Significance of this study 
Retailers globally commonly provide plastic bags free of charge. There is a somewhat universal 
understanding of the purpose of plastic bags provided by retailers – simply being to carry goods 
away from the point of sale (Wagner et al., 2014). Plastic bags have certainly benefited 
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consumers; however, they have presented several negative environmental externalities. To 
address these concerns, action was taken by some governments, with the most common 
approach being the use of market-based instruments in the form of subsidies and taxes. This 
paper aims to shed light on how various price levels can enhance the effectiveness of such 
tools, by employing a CB approach to estimate price elasticities at hypothetical price levels and 
identifying possible determinants of plastic bag demand.  
 
The literature regarding plastic bag regulation has often focused on assessing the efficacy and 
impact of regulations on consumer behaviour, using both subjective and objective measures. 
Most studies have investigated market-based interventions, with a focus on consumer reactions 
to taxes, or in rare cases, subsidies (Ayalon, Goldrath, Rosenthal and Grossman, 2009; Convery 
et al., 2007; Dikgang et al., 2012a, 2012b; Dikgang and Visser, 2012; Hasson et al., 2007; He, 
2012; Jakovcevic et al., 2014; Martinho, Balaia and Pires, 2017; Poortinga, 2012). A few 
studies have compared the performance of market-based interventions against other types of 
intervention specific to plastic bag use (Gupta, 2011; Taylor and Villas-Boas, 2016).  
 
There is very limited literature focused on understanding the influence price may have on 
market-based regulation of plastic bags. Although the price of a plastic bag is often only 
symbolic, the importance of setting the optimal price cannot be understated. Recently a small 
number of studies have recognised this gap, and used the Contingent Valuation Framework 
(CVM) to elicit maximum willingness to pay (WTP) and willingness to accept (WTA) values 
(Dunn, 2012; Madigele, Mogomotsi and Kolobe, 2017). However, to the best of our knowledge 
there have been no studies explicitly calculating elasticities at various prices for plastic bags 
and using the CB method. This paper aims to fill this gap. Overall, our study will provide 
policymakers with empirical examples of the responses that various price levels would receive 
from consumers, and the possible determinants of such responses. 
 
The thesis proceeds as follows. In the next chapter, we provide an overview of the case of 
South Africa; followed by Chapter 2, in which we review plastic bag literature, and the 
methodology in Chapter 4. Chapter 5 presents our empirical findings, and finally, Chapter 6 
concludes.  
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Chapter 2: Case Study 
 
 
2.1 Introduction 
Hasson et al. (2007) estimate that prior to the implementation of the plastic bag regulation, 
roughly eight million plastic bags were consumed annually in South Africa. As in various other 
developing countries, the use of plastic bags had grown in tandem with growing retail sectors. 
Understandably, this meant that any form of regulation would be challenging, given the 
possible spill-overs affecting the plastic bag industry. However, given the negative externalities 
associated with plastic bags, the government had to act. Initial suggestions for plastic bag 
regulation were raised in 1999 by Valli Moosa, then Minister of Environmental Affairs and 
Tourism (DEAT), who branded plastic bags the ‘national flower’ and emphasised the need for 
restrictions (Bailey, 1999). Following on the Minister’s plan, on 19 May 2000 the initial Plastic 
Bag Regulations were proposed, through the participation of relevant stakeholders such as 
government and labour and industry representatives (Hasson et al., 2007). The initial 
regulations set the minimum thickness to almost six times the thickness of a standard plastic 
bag at the time, from 14 microns to 80 microns, as well as allowing a 10-year jail term and a 
R100 000 fine, which – as noted by Nhamo (2005) – was not well received by either labour or 
industry representatives.  
 
They raised concerns because the new regulation would have a significant effect on the demand 
for plastic bags and inhibit the sector. Producers would need to install new equipment or adjust 
their current production methods, a capital-intensive exercise. In addition, the shrinking of the 
sector would mean a loss of jobs, as a further repercussion. These concerns were supported by 
the National Economic Development and Labour Council (2002) report on the potential 
impacts of the proposed plastic bag regulation. The report stated that the minimum thickness 
(80μ) would not be feasible at all, as it would require completely different equipment and thus 
extensive capital input. This threatened to close the plastic bag manufacturing sector in its 
entirety, to be replaced by imported goods. These findings, in addition to the concerns of other 
stakeholders, led to the re-evaluation of the policy framework. Following a series of meetings 
and negotiations between relevant stakeholders, consensus was reached in September 2002.  
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2.2 Country-level charging and its enforcement  
After a lengthy process of policy design and implementation, the South African government 
finally approached the problem of plastic bag use by adopting a policy mix combining a 
regulation-based ban and a consumer-based charge – which to the best of our knowledge makes 
South Africa the first country to follow such an approach to regulating plastic bags. The 
memorandum of agreement established in September 2002 aimed at addressing the matter of 
single-use plastic. The key features were:  
 
• A minimum thickness requirement of 30µm, with a 20% leeway for five years 
• Ink regulation, based on type and quantity used 
• Plastic bag cost transparency 
• Support for a market for recycled materials 
• An obligatory levy  
• Use of a retail barcode 
• Specified polymer class (grade), as per the South African classification 
• A safety or health message 
• The name of the producer and the country of origin. 
 
The legislation was fully implemented in May 2003. The minimum thickness requirement had 
consequences for the actual plastic bag sold and the price at which it was sold. The five-year 
leeway effectively led to plastic bag thickness settling at 24µm. The heavier gauge was 
intended to stimulate the reuse of plastic bags, avoiding immediate disposal following a single 
use. The nominal price for plastic bags was set at R0.46, including a levy initially launched at 
two cents, with proceeds channelled to the National Treasury. The law stipulated that 
consumers were obliged to purchase new bags at the stipulated price, reuse previously 
purchased and thicker plastic bags, or resort to other reusable alternatives.  
  
The regulation initially targeted all retailers in the country, with a set charge for bags. However, 
following just three months of implementation and persistent protests from both industry and 
labour, the pricing and scope were changed. The charge was lowered to R0.32. Retailers further 
absorbed some of the cost, leaving consumers to pay R0.17 per bag (Hasson et al., 2007). 
Furthermore, some retailers had pushed back against the regulation, refusing to charge for 
plastic bags – arguing that consumers were burdened enough already. They made headlines 
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across the media, and gained support from the South African National Consumer Union 
(Ngobese, 2003). In addition to security concerns, as noted by Hasson et al. (2007), this was 
attributed to the regulation adjusting and applying solely to supermarkets, leaving many 
retailers unaffected by the levy. In South Africa, while supermarkets probably do sell the most 
plastic bags, some retail chains that sell other goods (in addition to groceries) on a relatively 
large scale tend to operate under the radar.  
 
Although there were challenges, especially in the initial stages, the South African government 
has made significant progress about the overall implementation of the levy and charge. The 
levy amount has since been adjusted five times, and as of 1 April 2018 is R0.12 (National 
Treasury, 2018). The continuous adjustment of the plastic bag levy signifies intent, showing 
the South African government’s commitment to the goal of reducing plastic bag use by at least 
half (Department of Environmental Affairs and Tourism, 2005). The levy has been effective in 
collecting revenue of almost R2 billion since its implementation in 2003; however, only about 
half of the revenue generated has gone towards supporting plastic bag recycling (Rogers, 2018). 
This is understandable, considering that South Africa suffers from high levels of inequality and 
unemployment; many rely on the social grant systems, placing strain on the tax base.  
 
Using the funds directed at recycling received from treasury, a non-profit organisation was 
established called Buyisa-e-Bag. The company was responsible for “promoting efficiency in 
the use, reuse, collection, recycle and disposal of plastic bags, including setting up of buy-back 
centres” (Department of Environmental Affairs, 2010). Unfortunately, the company was 
dissolved in 2011 due to administrative issues and mismanagement. On the whole, the 
recycling of plastic bags proved a major challenge for South Africa, which was exaggerated by 
manufacturers using cheaper fillers in the production process that sabotaged recycling efforts 
(Knowler, 2017). The Department of Environmental Affairs (2017), recognising this, invested 
in addressing the recycling challenge largely by heavily financing standards-monitoring 
agencies. A paucity of data on the recycling of plastic bags in South Africa makes it difficult 
to assess how making the bags reusable has performed, from a consumer perspective. 
 
Although plastic bag regulation has developed well in South Africa, recent studies suggest that 
consumers are becoming accustomed to paying for plastic bags. In order to maintain or improve 
on the regulations’ efficacy, consideration must be given to increasing the price, particularly if 
the current price of plastic bags continues to be low relative to income and goods purchased, 
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as highlighted by Dikgang et al. (2012a, 2012b). Considering the challenges that were faced 
during initial implementation, stakeholder engagement and retailer perspective would be 
imperative to ensure a harmonious transition.  
 
2.3 Conclusion 
Following research findings and media coverage highlighting the ineffectiveness of the plastic 
bag policy in South Africa, the government (via the Department of Environmental Affairs, or 
DEA) is now reviewing the current policy framework. The DEA has emphasised determining 
what enhancements are required to current plastic bag policies, as well as assessing the progress 
made in addressing plastic bag litter and promoting recycling thus far. Although the DEA’s 
continued attention to plastic bag litter is encouraging, questions remain around the 
sustainability of the policy. Considering the above, this study aims to aid policymakers in 
developing effective pricing strategies for plastic bags. Generally, there is very limited research 
directed at optimal pricing for plastic bags – an aspect that it could be argued is imperative in 
ensuring long-term effectiveness. By filling this gap, this study can advise policymakers on the 
demand effects of various plastic bag price increases. This may be useful for policymakers in 
South Africa, where plastic bag policy has been relatively ineffective, allowing them to tailor 
the plastic bag policy in a manner that ensures long-term efficacy in curbing bag consumption, 
in line with set objectives.  
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Chapter 3: A review: mixed-bag policy responses to the plastic 
shopping bag legislation  
 
 
3.1 Theoretical discussion  
Plastic bag litter is recognised by policymakers in many countries as a serious threat to the 
environment. As is often the case with waste-reduction policies, regulatory tools aimed at 
addressing the plastic bag conundrum have seen a variety of approaches being implemented. 
Policy options have ranged from bans and restrictions to public education programmes for 
behavioural norms; price-based regulation involving either taxes or subsidies, designed to 
reduce or increase the cost of behaviour; and finally nudges, which are aimed at persuading 
alternative behaviours through subtle prompts (Convery et al., 2007; Dikgang et al., 2012a; 
Rayne, 2008; Rivers, Shenstone-Harris and Young, 2017). Concerns are frequently raised 
around the use of market-based instruments, especially regarding environmental policy. One 
that is often voiced concerns whether economic incentives or disincentives may ‘crowd out’ 
individuals’ intrinsic motivations, in terms of people’s moral obligation to sustainability and 
environmental protection (Rode, Gómez-Baggethun and Krause, 2014). Given that charging 
for plastic bags is the most common market-based approach employed globally, there are 
debates about the long-term effectiveness of such policies.  
 
Taking into account the motivations often found in the literature (Charness et al., 2000; Frey, 
1992; Gneezy, Meier and Rey-Biel, 2011; Gneezy et al., 2000; Stutzer and Frey, 2008), the 
introduction of charging for plastic bags by retailers is expected to have two main effects on 
consumer bag use. The first is the price effect, while the second is the internalised (crowding 
in or crowding out) effect. 
 
Motivation crowding theory is based on the seminal work by Deci (1971), centred on the 
psychological concept of intrinsic versus extrinsic motivation. ‘Intrinsic satisfaction’ refers to 
the internal satisfaction brought by an activity, often referred to as the internalised motivation 
effect. ‘Extrinsic motivation’ refers to when an activity is done for pecuniary reward or 
consequences (Rode et al., 2014). Both effects are of interest regarding plastic bags. The 
relationship can be explained by the following – an adaptation of the rational choice model by 
Frey (1992):  
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𝑋𝑖 = 𝑋𝑖(𝐸, 𝑀)          (1) 
 
where X represents an individual’s behaviour (in this case, the number of plastic bags 
purchased by consumer i), E represents the price effect and M the internalised motivation. 
Drawing on the law of demand, we expect the price effect to be negative; while the internalised 
motivation effect would be negative if crowding in occurred, and positive if crowding out 
occurred. Therefore, if the charge leads to crowding in of internalised motivations, the overall 
number of plastic bags purchased would decline, even at a low price. The implications of this 
are very interesting: in most countries, charges for bags are set low to be a prompt, symbolising 
the negative effects of plastic on the environment. By contrast, if the charge leads to crowding 
out of internalised motivations, the crowding-out effect may offset the price effect, and lead to 
an increase in the purchasing of plastic bags. Thus, the motivation crowding theory postulates 
that extrinsic motivators such as pecuniary charges or incentives do not necessarily correspond 
to intrinsic motivations (Bowles, 2008). Instead, they may either support intrinsic motivations 
(known as ‘crowding in’) or weaken them (known as ‘crowding out’). Understanding these 
dynamics regarding market-based instruments is vital, particularly as plastic bag consumption 
has become a part of consumer culture.  
 
Market-based instruments have long been advocated by economists to be more effective than 
bans and restrictions, given their ability to achieve higher levels of environmental protection at 
a lower overall cost (see Austin, 1999; Baumol and Oates, 1988; Convery et al., 2007; Graaff, 
1967). The ability to curb behaviour and subsequently to generate awareness are the strong 
points of such approaches, appealing to both intrinsic and extrinsic motivators. In general, cost 
is often a political debate when it comes to environmental conservation policy. Lower overall 
costs provide a definite advantage to market-based instruments – an aspect that has worked in 
the favour of enforcing taxes or levies on plastic bags. These are utilised by many countries 
globally, due to their ability to curb behaviour, raise awareness and generate revenue.  
 
The case for environmental taxation was initially made by Pigou (1960), who stated that 
negative externalities related to a pollutant can be offset by imposing a tax that reduces 
environmental harm, to the point that the marginal benefits of internalisation are offset by the 
abatement of marginal costs. Economists often praise Pigouvian taxes as ‘fair’, given that 
individuals make their own consumption choices and so can evaluate their options and make 
the best decision accordingly. Nevertheless, the suggestion that the plastic bag charge should 
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be implemented as a Pigouvian intervention is contentious. One of the major concerns with the 
plastic bag tax or levy is the unlikelihood of it being optimal (Hasson et al., 2007). A major 
challenge in this respect is that the environmental damage caused by plastic bags and what that 
means in monetary terms are not fully understood, preventing the accurate pricing that is 
required to offset the damages. The mere scale of the problem and the widespread use of plastic 
bags make the extent and nature of the related externalities very difficult to assess. Moreover, 
setting a constant charge at a national level is regressive and may cause social unrest, as the 
problem is context dependent. This is especially true in developing countries with low average 
income households and/or high levels of inequality.  
 
To date, market-based interventions in the form of levies or taxes have been the most common 
approach to plastic bag regulation globally. Italy was one of the pioneers of plastic bag 
regulation, having introduced an indirect tax for importers and producers in 1989. The tax was 
around 100 lira (approximately 9 cents2) per bag, making them more expensive than some 
substitutes, including paper bags (Dikgang et al., 2012a). The intent of the tax was for the price 
to mirror the cost of plastic bags to the environment; but although well-intentioned, it had no 
effect on the use of plastic bags or consumer behaviour (Environment Australia, 2002). Since 
then, many countries have acted against plastic bags using market-based interventions. Most 
of the economic literature around plastic bags has focused on the efficacy and performance of 
these interventions. 
 
Globally, a plethora of plastic-bag-charge related policies have been put in place. To better 
understand why certain countries have outperformed others and what can be learnt, it is 
important to understand the empirical nature and contexts of various studies. We found that 
there are broadly two themes in the literature: studies investigating the effectiveness of plastic 
bag policies, and plastic bag price-evaluating studies. 
 
3.2 Plastic bag policy-effectiveness studies 
Market-based instruments such as taxes and levies can lead to environmental enhancement in 
terms of waste reduction and littering. Convery et al. (2007) posited this argument when 
evaluating the performance of the €0.153 levy implemented in Ireland – that the levy was 
                                                            
2 Value sourced from Dikgang et al. (2012a).  
3 €1 (1 Euro) = R 15.94, as at 11 November 2018. 
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specifically tailored to changing consumer behaviour and increasing awareness of the policy. 
It was implemented at national level during 2002. Convery et al. report that it was more than 
six times larger than the national maximum willingness to pay in Ireland. They also point out 
that a large proportion of the plastic bags used in the country were imported. This could be an 
important contextual factor, as it may have facilitated the politics behind having such a high 
levy, due to the lack of concern about significant job losses. The study analyses survey results 
from a sample of 100 household surveys. It was found that overall, the survey respondents 
supported the levy and the respective environmental impact, even though it had consequences 
for their expenses. As there was a 90 per cent reduction in plastic bag usage, and overall support 
for the levy, it is no surprise that the Ireland case is often perceived as a major success story 
for plastic bag taxes.  
 
In 2011, Wales became the first country in the United Kingdom to introduce a tax for plastic 
bags. Poortinga et al. (2013) evaluated its effectiveness and impact on plastic bag behaviour 
following the tax implementation. The authors conducted a controlled field experiment using 
samples drawn from Wales and England. The latter served as the control group, and the former 
the treatment group. The samples were demographically comparable, with marginal 
discrepancies. The surveys were telephonic, with the baseline survey carried out two weeks 
before the roll-out of the intervention and the follow-up about eight months later. The study 
used the Analysis of Variance (ANOVA) framework, adapting it to the availability of a control 
group, which led to applying the two-way ANOVA method. The introduction of the tax 
resulted in a strong and significant change in own bag use (plastic bag reuse) within the 
treatment sample (Wales). It should be mentioned that both samples showed increased use of 
own bags. However, the increase among respondents in England was considerably smaller than 
that of the Welsh respondents. 
 
Gupta (2011) evaluated the effectiveness of various types of policies in Delhi, the capital of 
India. As the authors point out, Delhi is a fast-developing city and provides interesting insights 
regarding the possible influence that development has on exacerbating the plastic bag problem. 
The aim of the study was to investigate three different types of intervention, using an 
experimental approach. The interventions were rolled out over nine weeks, with each 
intervention three weeks. The first intervention entailed providing positive and negative 
information regarding reducing plastic bag use. This was followed by a cash-back scheme 
intervention, which would give the consumer a percentage of the total purchase back in cash if 
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they used their own plastic bags. The third intervention provided plastic bag alternatives – 
specifically, reusable bags made from cloth. To investigate the effectiveness of the 
interventions on consumers, a probit regression was used to capture whether a consumer had 
used a reusable bag at a given time or not. Intriguingly, the study found that all three 
interventions – information provision, the cash-back scheme, and the provision of cloth bag 
substitutes – had a significant influence on encouraging consumers to use their own bags. The 
cash-back scheme was the most influential, although the differences were minimal.  
 
In June 2008, China introduced a unique market-based instrument. Instead of a fixed tax or set 
amount, China implemented a national regulation banning the distribution of free plastic bags 
at point of sale, and compelling retailers to charge a price higher than the actual cost. This gave 
retailers the discretion to charge prices greater than a set minimum amount. The minimum price 
could not be lower than the cost of procuring the plastic bag. He (2012) investigated the impacts 
of this regulation on consumer behaviour. The study collects individual level data through 
surveys conducted concurrently in two cities: Beijing (the capital), and Guiyang, which is in a 
less developed part of the country. Surveys were conducted randomly, about a month before 
the introduction of the policy and six months thereafter. Surveys followed a between-subject 
design and thus looked at different individuals, which is a useful method to avoid the effects 
of attrition. In total, the study interviewed 3 074 respondents. To analyse the survey data the 
study adopted two negative binomial models, with the dependent variable being the number of 
new plastic bags consumed and hence distributed over positive values. Although He (2012) 
reports that the regulation faced some implementation challenges, the overall performance was 
considered a success, with total plastic bag consumption reduced by 49%. Considering the 
simplicity of the approach used in China, compared to creating a tax that requires tax structures 
for collection, it is a thought-provoking option.  
 
Jakovcevic et al. (2014) conducted two field studies to test the effects of plastic bag charges 
introduced in the Ciudad Autonoma de Buenos Aires (CABA) district of Buenos Aires, the 
capital city of Argentina. The authors exploited the fact that the plastic bag charge had only 
been implemented in the CABA section, and not in the areas surrounding the CABA district. 
However, both CABA and the surrounding areas were exposed to an awareness campaign. 
Furthermore, the intervention in CABA had been implemented at different times over a three-
month period. This permitted the authors to conduct a natural experiment, similar to Poortinga 
(2012), with the control groups being the surrounding areas where there was no 
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implementation, and the treatment groups being in CABA where the charge was implemented 
at two different stages. In total, the study observed 162 consumers where the charge was 
implemented at the beginning, 145 consumers where the charge had been implemented at a 
later stage, and 150 consumers in the surrounding areas where the charge was not implemented 
at all. Unlike much of the literature, this study employed an observer approach: observers were 
located at the main exits of a shop to record the consumers’ behaviour with respect to plastic 
bags. To analyse the data, chi-squared tests were employed. The study found that market-based 
incentives or charges in this case were more effective at changing the way consumers behaved. 
Interestingly, however, there was a slight increase in own bag use in the control and both 
treatment groups, which perhaps highlights the importance of awareness campaigns. 
 
Martinho et al. (2017) analysed the influence of a plastic bag tax on consumer behaviour in 
Portugal. The tax followed a directive released by the European Union that required member 
states to make provision for reducing the consumption of lightweight plastic bags. To ensure 
compliance, the Portuguese government announced a tax of €0.10 per bag. To analyse the 
effectiveness of the tax, Martinho et al. (2017) selected two cities in which conduct surveys, 
one on the coast and the other inland, to capture any possible location stimuli observed in 
consumer behaviour. Surveys were conducted on two occasions: during the first week of 
implementation, and four months after the intervention commenced. The survey data analysis 
followed a similar approach to Poortinga (2012), using the ANOVA method to test for 
significant differences between the survey groups. The authors found that the tax was largely 
effective, reducing the consumption of plastic bags by about 74% and concurrently increasing 
the use of reusable bags by about 61%. Another notable finding was that proximity to the ocean 
had no meaningful effect on consumer behaviour. Although the plastic tax in Portugal had 
showed large changes in consumption, it should be noted that the effects were relatively short-
term, and it is not uncommon for short-term effects to be substantial.  
 
Taylor and Villas-Boas (2016) noted the growing prevalence of plastic bag policies, both bans 
and fees, in the United States of America (US). The authors investigated the impact of a plastic 
bag ban on the kind of bags consumers utilised at checkout, and compared the impacts of a 
plastic bag ban, to those of a plastic bag fee. Their study used a unique panel data set from 
three cities in California, where a plastic ban had been implemented. A total of seven shops 
were selected: three from the treatment cities, two from a control city where a plastic ban had 
been imposed a year earlier than the new policy, and two from a city where no plastic bag 
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policy had been implemented at all. The data was sourced through direct observations of 
transactions by researchers based at the checkout lanes. This approach allowed the team to 
collect data regarding the amount and type of bags consumed, as well as other shop and 
demographic details. To analyse the impact of the ban, the authors employed a difference-in-
difference strategy. The study found that plastic bans paired with paper bag fees did 
significantly reduce the demand for disposable bags but led to an overall increase in the 
consumption of paper bags. The authors then compared the findings of this study to one that 
had examined plastic fees. They found that the effectiveness of bans compared to the 
effectiveness of fees depends on the prices of the substitutes for disposable plastic bags 
available at shops. This provides an interesting insight, as it highlights the role played by 
contextual factors in the efficacy of interventions. 
 
Rivers et al. (2017) examined a nudging policy in Toronto, Canada. The nudging policy, as 
opposed to the standard market-based mechanism norm, had not been implemented by any 
form of government. A levy of $0.054 per bag was charged. The charge applied solely to the 
city of Toronto, making it the treatment group; with the rest of Canada the control group, where 
the compulsory fee was absent. A compelling variation in the analysis of the effectiveness of 
the levy compared to other studies was that the levy-based intervention introduced in 2009 had 
been revoked four years later, in 2013. This provided the authors the opportunity to employ the 
difference-in-difference methodology. The paper utilised a longitudinal dataset from the 
national Households and the Environment Survey (HES), using the 2006, 2009, 2011 and 2013 
waves. Much like the bulk of the literature, the study found that the policy nudge increased the 
use of reusable bags. Another expected finding was that the largest effect was on individuals 
who had already been using reusable bags, and that there was no effect on sporadic users.  
  
Like Europe and Asia, Africa has made considerable efforts to curb the use of plastic bags. 
One of the first countries to apply a market-based instrument in this drive was South Africa. 
In May 2003 the government introduced a legislative framework that followed the approach 
of a ban and a market-based instrument intended to reduce the demand for plastic bags. The 
goals of the intervention were twofold. Firstly, the durability of the bags used was increased, 
by enforcing restrictions on the thickness of the bag, with the hope that this would encourage 
recycling. Secondly, a fixed charge of R0.40 was introduced. Hasson et al. (2007) assessed 
                                                            
4 1 Canadian Dollar = R10.64, as at 11 November 2018. 
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the short-term efficacy of the intervention on plastic demand. It is worth mentioning that 
although there was a large reduction in overall plastic bag sales – of approximately 80% – 
protests by both labour and manufacturers exerted pressure, and the price of a plastic bag was 
reduced to R0.32 just four months after the introduction of the charge. To analyse the effects 
of the policy regulation, specifically regarding the price, Hasson et al. (2007) utilised monthly 
bag sales data in conjunction with interviews with four retailers, each with a different target 
market, to calculate price elasticities. The data used in the analysis spanned the period 
January 2003 to May 2004, with the data set for one retailer extending to July 2004.  
 
Distinctions were made within the analyses to control for the effect of the regulation of 
thickness and the effects of the charge adaptations made in different periods. The findings of 
Hasson et al. (2007) suggest that policy regulations encompassing only price have limited 
effect in South Africa, as plastic bag demand is relatively price-inelastic. Yet the twofold 
approach used in South Africa did successfully constrain the use of plastic bags in the short 
run.  
  
Dikgang et al. (2012a) extended the study by Hasson et al. (2007) in an effort to better 
understand the longer-term effects of the policy combination applied in South Africa. The main 
aim of their study was to investigate the limited success of the plastic bag regulation policies 
in South Africa in the long run. In a similar approach to Hasson et al. (2007), their study used 
data from four retailers catering for different market segments. However, the study looked at 
the number of bags sold over an extended period, from the 2002/3 financial year to 2007/8. 
Furthermore, a caveat regarding the interpretation of plastic bag sales data was presented and 
addressed. The issue stems from the occurrence of spatial development in South Africa, which 
has led to the densification of urban locations, leaving most of the poor in South Africa in rural 
areas. To overcome this challenge to the analysis, Dikgang et al. (2012a) estimated the 
differences between the number of bags required to carry a specific volume of goods. In 
addition, the study corrected price levels for inflation over the specified period, for more 
accurately calculated elasticities. The findings of the paper suggested that within the period of 
analysis, the overall drop in plastic bag consumption was 44%. Further disaggregated results 
indicate that retailers catering for higher-income markets experienced the greatest reduction 
(57%), with the plastic consumption of low-income retailers diminishing by 50%, which is 6% 
higher than the overall reduction. These findings are somewhat disappointing, especially 
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considering the major success stories of Denmark and Ireland. A further concern raised was 
that plastic bag consumption was predicted to increase steadily, irrespective of price increases.  
 
Following South Africa’s example, Botswana (a neighbouring country) introduced similar 
plastic bag regulation policies. In 2005, the government of Botswana decided to regulate the 
plastic bag industry, with official legislation passed during August 2006. However, it took 
almost a year for implementation to get under way, in July 2007. As in South Africa, a 
minimum thickness was set for plastic bags offered by retailers. An important difference 
between the approaches of the two countries (and an aspect unique to Botswana) was the way 
at which the charge for plastic bags was applied. The regulation stipulated a restriction solely 
on offering free plastic bags; there was no set charge for the more durable plastic bags, thus 
allowing retail stores to set their own prices independently. A study by Dikgang and Visser 
(2012) scrutinised the use of charges and related regulations in addressing the externalities 
associated with plastic bag use. Their approach followed Dikgang et al. (2012b) and Hasson et 
al. (2007) by using plastic bag sales data from retailers servicing different income segments to 
estimate the changes in plastic bag demand. The study used data collected between the 2005/6 
and 2008/9 financial years, adjusting sales for inflation over the period. The authors 
emphasised the importance of correcting the number of plastic bags for a specified amount of 
goods purchased.  
 
The method used in Dikgang et al. (2012a) was considered an important approach. Considering 
that the plastic bag regulation was only implemented in July 2007, analyses of the data over 
the specified period demonstrate the short-term effectiveness of the regulation and should be 
interpreted in this light. The study found that overall plastic bag consumption reduced by 50% 
once the charge had been implemented. Similarly, to South Africa, the upper-income retailer 
showed the sharpest decline in plastic bag sales (64%), followed by the low-income retailer, 
whose sales declining by 58%. A possible explanation for these dramatic reductions could be 
that the price per bag had increased by 72% and 44% respectively at the high-income and low-
income retailers. However, one significant difference to South Africa is that plastic bag sales 
remained low, which the authors indicated could be due to the low general price level in South 
Africa. The unique situation in Botswana indicates that price levels play a significant role in 
the overall efficacy of plastic bag regulation. This highlights the importance of understanding 
plastic bag demand responses to various policy implementations, especially when designing 
market-based regulations.  
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The picture that emerges from the review of the literature above is that charging for plastic 
bags has been very effective in some countries, and less effective in others. Charging alone is 
not effective, and various country-specific factors may hinder or aid the effectiveness of the 
policy. Nonetheless, setting the price at an appropriate level seems key. Policymakers have 
little experience in designing the correct levels of pricing for plastic bags. More research on 
appropriate levels for bag prices is required, so that policymakers can be better advised, which 
may ultimately result in the sustainable use of plastic bags. Consequently, assessing the 
prospect of increasing bag prices in the case of South Africa is crucial for developing and 
implementing appropriate policies that might be necessary for sustainable environmental 
management. Moreover, charging appropriate bag prices could alleviate the adverse effects 
associated with the use of substitute carrier bags.  
 
3.3 Plastic bag price evaluation literature 
The importance of price dynamics, and of questioning prices set, cannot be understated. This 
is especially the case since it is almost impossible to structure a plastic bag charge in a 
Pigouvian framework, as the costs associated with plastic bags are not completely known – a 
strongly held view in the literature. Studies aimed at unpacking various pricing points have 
approached the matter using surveys that have dedicated hypothetical price questions that stem 
from the contingent valuation framework or the CB approach. It is worth mentioning that such 
literature is quite scarce. We will now look at related plastic bag literature. 
 
Studies directed at evaluating the price or charge of the plastic bag are scarce. The contingent 
valuation method (CVM) is a common approach used in evaluating environmental goods and 
the associated externalities (Madigele et al., 2017; Mustafa, Ahmad and Haq, 2010). This 
approach is more of a subjective measure, as analysis is drawn through surveys rather than 
from actual usage values. CVM uses a contingent market/hypothetical situation to encourage 
participants to state their willingness to pay (WTP) and willingness to accept (WTA), which 
can be important tools when valuing environmental goods.  
 
Dunn (2012) considered applying this methodology to investigate the influences that the level 
of taxation on plastic bags would have on both plastic and reusable bags. Dunn (2012) defines 
a reusable shopping bag as any bag that is meant for multiple uses and is made from washable 
materials such as cloth or canvas, among others. The study was conducted in Logan, Utah, in 
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the US. The author points out that although many states in the US had proposed legislation 
aimed at addressing the plastic bag problem, Utah had made no such attempt. Data was 
collected using an online survey distributed by three different methods. The first was through 
a city-wide distribution of postcards, using area zip codes. Second, survey participants were 
confronted at two grocery stores and offered postcards; and lastly, postcards were delivered 
door-to-door. The postcards had a link to the online survey, together with a unique number so 
that respondents could be identified. In total, 1 400 post cards were distributed resulting in 216 
responses received. The study employed four hypothetical bid values ranging between $0.055 
and $0.35, with a ‘yes’ and ‘no’ binary outcome measured. Considering the binary nature of 
the data, the study uses a probit regression model for WTP and WTA estimates. WTP was 
assessed to identify at what price participants would switch to reusable bags. The study found 
that the mean WTP was $0.33. This is a relatively high price. WTA was assessed as a subsidy, 
at a level at which participants would bring their own bags. The mean WTA was $0.12. These 
findings signify a strongly elastic relationship between price and plastic bag demand and 
provide interesting insights into consumer reactions to price levels.  
 
In a similar study, Madigele et al. (2017) applied the contingent valuation method in Botswana. 
As mentioned by Dikgang and Visser (2012), Botswana provides an interesting case study, as 
the approach of allowing retailers to set their own prices was a somewhat distinct application 
of a market-based instrument. Madigele et al. (2017) state that although the policy was well 
directed, the inconsistency in pricing between retailers raised some concerns. Additionally, it 
failed to represent the social and environmental externalities. By using CVM and determining 
WTP for the continued use of plastic bags and WTA to shift to alternative mean estimates in a 
similar way to Dunn (2012), the study aimed to better understand price options regarding 
plastic bags. The study randomly distributed 367 questionnaires at malls in two cities, 
Gabarone and Maun, the former an urban area and the latter peri-urban. Relatively developed 
areas were selected, as the authors decided that literacy was an important consideration, to 
ensure that respondents understood the CVM. WTP and WTA were based on two bid values, 
1.006 and 2.00 Botswana Pula. Data analysis was conducted using ANOVA. Although the 
study does not report mean WTP and WTA, it does draw interesting inferences about the 
relationships between various socio-economic variables. Findings from the WTP analysis 
                                                            
5 1 US Dollar = R 13.94 as of 11 November 2018. 
6 1 Botswana Pula = R1.32, as at 11 November 2018. 
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suggest that education and the tax bid all have significant and negative impacts, with income 
having a positive and significant impact. This was followed by a WTA analysis, which found 
gender to have a negative and significant effect and the incentive bid having a positive and 
significant effect. With females being the reference dummy for gender, this suggests that they 
are more likely than males to use more environmentally friendly alternatives. Madigele et al. 
(2017) suggested that the current average price paid for plastic bags in Botswana is too low, 
with more than half of respondents continuing to be willing to pay for plastic bags even if the 
current average charge were to increase by 50%.  
 
Using a somewhat different approach, He (2010) applied the CB method to elicit stated 
preference estimates for various hypothetical prices in China. The aim of the study was to 
evaluate the performance of utilising this method against revealed preference data. This was 
done by collecting data before and after the implementation of the market-based intervention 
applied in China in 2008. Ex-ante surveys applying the CB method were conducted one month 
before implementation, when consumers were aware of the upcoming regulation. The ex-post 
surveys conducted took place four to five months following implementation, to allow for 
consumers to adjust to the regulation. Ex-ante surveys were conducted specifically to elicit 
consumers’ CB in terms of plastic bag consumption at three specific hypothetical prices: 0.3 
Chinese Yuan7, 0.5 Chinese Yuan and 1 Chinese Yuan. The ex-post survey, aimed at collecting 
revealed preference data, focused on consumers’ plastic consumption and prices per bag paid. 
To compare the data of both surveys, the study employed multivariate tests. The author found 
that CB methods can be used reasonably well to predict consumers’ behavioural reactions to 
plastic bag price changes.  
 
3.4 Conclusion 
The reviewed literature provides mixed results regarding regulation aimed at curbing plastic 
bag consumption. Much of the literature is directed at understanding the efficacy of the relevant 
intervention. Although the magnitude of the effects of market-based interventions varies, the 
overall theme is that they are effective at reducing plastic bag consumption. The variations may 
be attributed to various factors, but there is a strong case for the plastic bag price to be the 
underlying confounding variable. Although significant empirical advances have been made in 
better understanding the performance of plastic bag regulation, there is a very limited number 
                                                            
7 1 Chinese Yuan = R2.01, as at 11 November 2018. 
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of studies focused on understanding the influences of various pricing points. To help fill this 
gap, recent studies have explored stated preference approaches such as the contingent valuation 
framework which has provided interesting insights into the possible effects that price may have 
on plastic bag consumption, an aspect that has motivated the further exploration in this study 
to fill this gap. The CVM allows studies to identify willingness to pay (WTP) or willingness to 
accept (WTA) estimates over a set of hypothetical values. However, it has restricted capability 
to collect the data necessary for demand functions – most notably elasticities. An approach that 
addresses this issue is the Contingent Behaviour (CB) approach. Although CB is a powerful 
tool for estimating demand elasticities, it is very rarely applied. Consequently, this study 
utilises the CB approach to estimate plastic bag demand elasticities. The CB approach will be 
discussed further in the following section.  
 
To the best of our knowledge, there are only a few studies on plastic bag pricing using 
experimental data. Therefore, this study makes an important contribution to the empirical work 
on bag pricing, by expanding on the limited literature. Most significantly, considering the 
ineffectiveness of the South African bag regulation, our study may aid policymakers regarding 
the development of effective pricing policies. This study bids to contribute to an interesting 
and policy-relevant question, not only in South Africa but globally. The findings of the analysis 
offer valuable inputs towards the process of establishing and reviewing plastic bag policies, 
particularly in countries where they have no impact on bag usage. Concerns about the  
continued increase in the use of plastic shopping bags worldwide are on the rise. Thus, this 
research possibly fulfils a crucial research gap.  
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Chapter 4: Methodology 
 
 
4.1 Introduction 
The available historical plastic bag data in South Africa is not suitable for characterising plastic 
bag demand, as the price has remained about the same with very little variation over the years. 
Additionally, bag prices are similar and bag price changes are usually linearly related, meaning 
cross-price elasticities could not be estimated. This is a common situation with plastic bag 
pricing around the world. Therefore, non-market valuation methods ought to be used to better 
understand the prices that customers should be charged per bag. Given the objectives of this 
study, the CB approach is thought to be the most appropriate method, due to its ability to vary 
prices, as well as accounting for substitution effects when generating the experimental data 
necessary for estimating plastic bag demand functions. This study assumes the CB formulation 
by Chase et al. (1998) to estimate the optimal bag price within a South African plastic bag 
regulation framework.  
 
Effectively, this study incorporates two methodologies in the empirical analysis. The first 
relates to the CB approach, which is used to obtain the necessary data for the empirical analysis. 
The second methodology focuses on the econometric model for estimation that best suits the 
collected data: the random-effects Tobit model, which is used to calculate elasticity estimates.  
 
Section 4.2 discusses the CB method used. Section 4.3 discusses the survey design, explaining 
each section descriptively. Section 4.4 discusses data collection, and briefly describes the data. 
Finally, section 4.5 explains the random-effects Tobit model and provides the specified 
equations estimated.  
 
4.2 The Contingent Behaviour (CB) method 
This study employs the CB method to elicit stated preferences, as it permits collecting the 
necessary data to estimate an unobstructed system of demand equations that provides a 
platform for effectively designing differential pricing policies (Chase et al., 1998). The CB 
approach is commonly used in studies aimed at valuing recreational or environmental goods 
(see Chase et al., 1998; Dikgang and Muchapondwa, 2017; Manning et al., 2015). The CB 
approach is rarely applied to plastic bag price policy. Studies investigating various plastic bag 
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prices have most often employed the Contingent Valuation Method (CVM) (Dunn, 2012; 
Madigele et al., 2017). CVMs generally aim to find values related to marginal change in terms 
of an environmental good (Zuo et al., 2016). Although the CVM is a very useful tool when 
estimating WTP, it has limited application in collecting the data required to estimate demand 
functions – specifically elasticities, which can be important when policymakers opt for market 
instruments and want to design effective pricing strategies (Chase et al., 1998).  
 
In a CB setting, bag users are assumed to maximise a utility function 𝑢 = 𝑈(𝑋, 𝑄), subject to 
𝑃𝑥X+𝑃𝑄𝑄=𝑀 where 𝑋 is an n-vector of private goods, 𝑄 is the number of plastic bags bought, 
𝑃𝑥 is an n-vector of market prices of private goods, 𝑃𝑄 is the vector of hypothetical prices of 
bags (i.e. plastic bag prices), and M is the disposable income of the individual. In this 
expression, different bag prices are assumed to result in varying bag usage levels. Founded on 
earlier studies,8 aggregate demand for bags is anticipated to be a function of bag prices, income 
and socio-economic characteristics.9 The symmetrical demand functions for plastic bags can 
be written as follows: 
 
𝑄𝑖  =  ƒ(𝑃1,  𝑃2 , 𝑃3 , 𝑃4 ; 𝑀; 𝑍)        i=1,..., 4 Price levels    (2)        
 
where 𝑄𝑖 is the total plastic bag consumption level (i.e. bags used per month) by all; 𝑃𝑖 is the 
bag price; 𝑀 is the consumers’ household income; and 𝑍 captures the socio-economic 
characteristics.10 The bag demand functions are estimated using experimental data generated 
through a CB survey experiment carried out on shoppers in Johannesburg (South Africa) 
shopping malls.  
 
By employing CB, this study gathers data to do with consumer reactions to various non-market 
price levels for plastic bags, which forms the basis of this study’s analysis. It is important to 
consider that there are some limitations to using this method. Firstly, there is the prospect of 
hypothetical bias (Manning et al., 2015). This is largely attributed to the fact that respondents 
                                                            
8 The most common approach used for plastic bag demand estimations is the survey-based approach, as applied 
by Dunn (2012) and Madigele et al. (2017), who estimated WTP for bags in the US and Botswana respectively. 
9 However, given that plastic bag prices are a negligible portion of income, income is not expected to be a 
significant factor, as consumers already incur high grocery costs. 
10 Equation (2) represents a demand function that assumes individuals distribute their disposable income between 
plastic bags and other combined goods with a numeraire price. 
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may not answer honestly, as there is no actual trade-off required. To limit the effect of this, 
survey questions can be framed in such a way as to encourage respondents to consider the 
answers that they provide carefully. However, as Zuo et al. (2016) point out, many of the issues 
related to the CB approach often occur because the approach is commonly applied to 
recreational goods, where the respondent has limited information regarding the quality of the 
good. The case of plastic bags is somewhat different, as they are used in vast amounts – daily, 
by most consumers. Furthermore, consumers of plastic bags touch, feel and use plastic bags to 
carry groceries, which makes the quality easy to measure. Although, it should be noted that CB 
methods do not eliminate hypothetical bias, especially when compared to certain CVM 
methods. Secondly, there is an issue raised around anchoring, which refers to when 
respondents’ decisions are influenced by an “anchor” or initial piece of information that has a 
significant bearing on further decisions. Like the issue of hypothetical bias, anchoring cannot 
be eliminated. Nonetheless, control measures such as limiting exposure to the full experiment 
and framing questions in a manner that encourages contemplated responses may reduce this 
effect. Both issues highlight the importance of structuring survey questions and conducting 
surveys in a manner that urges respondents to prudently deliberate the hypothetical scenarios 
of the experiment. 
 
4.3 Survey Design 
The survey design aimed to capture each respondent’s behaviour with respect to the plastic bag 
regulation in South Africa. The survey was relatively short, consisting of seven pages 
encompassing two sections (see Appendix 1). Section one aimed to understand the 
respondents’ plastic bag behaviour. It is in this section that the CB method is applied to elicit 
the stated preferences of individuals. The remaining questions in section one explored various 
policy options regarding plastic bags, in terms of alternatives, recycling, education and general 
opinion. Section two was designed simply to gather demographic and socio-economic data. In 
total, eight questions were asked, looking at gender, race, marital status, date of birth, 
household size, education level, employment status and income. It is worth mentioning that 
income had been captured as a categorical variable. The reasoning behind this takes into 
account considerations regarding the sensitivity of income-related questions. According to 
Fintel (2007), capturing income in surveys can be made more accurate using a categorical 
method, as respondents may inflate or deflate their salaries when using a continuous format.  
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Table 1 shows a chart like the one used to capture data regarding users’ responses to actual and 
hypothetical own-price scenarios at the shopping malls. The respondents were asked how their 
bag use would be affected if retailers were to decide to increase bag prices. More specifically, 
they were asked to indicate how many bags in a month they would use at the bag prices shown 
in the chart below. Drastic increments were used to draw out behavioural changes (the 
increment at each price level was double the previous price). As shown, there were five prices 
(one actual price and four hypothetical prices) available to capture stated preferences. By 
developing five different pricing points, this study can determine a wide range of reactions to 
provide a spectrum of possible pricing strategies.  
 
Table 1: Sample of contingent behaviour chart for plastic bag price-change questions posed to 
respondents  
Item Actual Hypothetical Increases 
 Price Number 
of Bags 
Price Number 
of Bags 
Price Number 
of Bags 
Price Number 
of Bags 
Price Number 
of Bags 
Plastic 
Bag 
R0.40  R0.80  R1.60  R3.20  R6.40  
 
The respondents were shown the table, with all but the first block of five columns covered 
using a blank paper as to limit the effects of anchoring within the responses. The respondents 
were asked, "Given the current bag prices, how many plastic bags do you buy per month on 
average at the current bag price of R0.40 per bag?"  Following the completion of the first 
column with the appropriate number of ‘bags bought’, the interviewer explained that there 
would be a set of hypothetical questions next, in which the price would be raised. The first 
hypothetical question raises the bag price to R0.80. The interviewer would then ask, "If the 
price were increased to R0.80, how many bags would you purchase on average per month?"  
 
The second hypothetical question raises the price to R1.60 per bag. The third hypothetical 
question raises the price to R3.20, followed by a fourth hypothetical question with a bag price 
hike to R6.40 per bag. Despite each respondent answering bag usage questions about five price 
levels (actual price, hypothetical price 1, hypothetical price 2, hypothetical price 3, hypothetical 
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price 4), enough differences in the hypothetical price plans across respondents would be 
necessary to generate enough variability for demand functions to be estimated.  
 
4.4 Data 
A face-to-face questionnaire survey was conducted with randomly picked shoppers. The survey 
took place during the week and over weekends in the months of June and July in 2015. Surveys 
were conducted in Johannesburg, Gauteng Province. Johannesburg is the South African city 
with the largest economy. It is often recognised as the economic hub not only of South Africa 
but of the entire African continent. This study focuses on individuals who purchase goods from 
retail stores that offer plastic bags to carry groceries or other related products. Three designated 
interviewers were used. The role of the interviewers was largely to offer guidance and provide 
a background to the questionnaire. As the CB methodology may be susceptible to hypothetical 
bias and anchoring, having an interviewer assists in increasing the overall validity of the 
respondents’ answers.  
 
We interviewed shoppers from some of the major shopping malls around Johannesburg. Since 
we required permission from mall managing companies, surveys could only be undertaken at 
malls where permission was granted. In the case of our study, only 8 of the 11 malls we 
approached granted us permission, and those are the places where surveys were carried out. 
We randomly approached shoppers and interviewed those who were willing to participate. 
Electronic tablets were used to administer surveys, instead of traditional paper-based 
questionnaires.  
 
Given the experimental nature of the study (refer to Table 1), there were five observations per 
respondent. There were 421 respondents, resulting in a total of 2 105 observations. It should 
be noted that not all observations were used for the regression estimates, as some values were 
missing. Table 2 presents the initial results of the respondents’ plastic bag purchasing reactions 
to increasing prices. 
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Table 2: Characteristics of individual purchasing plastic bags (stated preference data) 
* Buy percentages were based on a total sample of 421 respondents. 
 
The very small inconsistencies suggest that the overall performance of the experiment is a 
reliable format for ensuring suitable responses. Sensitivity tests were conducted by excluding 
the inconsistent respondents from the analysis. There were no differences in the results. Noting 
this, we re-included these respondents, to maximise the overall number of observations. Table 
2 presents the preliminary results of respondents’ reactions to the various price levels. 
Interestingly, around two thirds (63.9%) of the purchasing of plastic bags would occur at the 
actual price of R0.40, at a mean of approximately 15 plastic bags. Just over a quarter would 
occur at R0.80, at a mean of approximately six plastic bags. Substantial reactions occurred at 
the subsequent hypothetical price levels, with drastic reductions at each. Cumulatively, less 
than a tenth (9.6%) of hypothetical purchases would happen at prices R1.60, R3.20 and R6.40. 
Only 30 respondents were willing to purchase plastic bags at R3.20, and just 10 at R6.40. This 
is not that surprising, given the substantial difference between these prices and the actual price 
that respondents are accustomed to paying. 
 
4.5 Estimation Technique 
The nature of the CB experiment means that a large proportion of the quantity of plastic bags 
(the dependent variable) were zero or censored observations. Under such circumstances, 
traditional regression methods such as Ordinary Least Squares (OLS) are not recommended – 
for various reasons, but most notably that estimates would be biased (Chase et al., 1998). 
Furthermore, OLS fails to account for the qualitative variations between zero and non-zero 
Price 
(ZAR R/PB) 
Buy (%) * Mean* 
0.4 63.9  14.95904 
0.8 26.5 6.207229 
 
1.6 7.3 1.73253 
 
3.2 1.6 .3855422 
 
6.4 0.7 .1686747 
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observations (Zuo et al., 2016). To cope with the challenges presented by censored 
observations and still yield consistent estimates, we employed the technique proposed by Tobin 
(1958), the Tobit model, otherwise referred to as the censored regression model.  
 
In a general censored regression model, dependent variables are either censored to the left, 
censored to the right, or censored to both right and left, in which case the lower or higher limit 
of the dependent variable taking any value (Henningsen, 2010): 
 
𝑄𝑖    𝑄𝑖
∗ = 𝓍𝑖
℩𝛽 + 𝜀𝑖   where i=1,…,N,      (3)        
             𝑄𝑖 = {
𝑎, 𝑖𝑓 𝑄𝑖
∗ ≤ 𝑎
𝑄𝑖
∗ 𝑖𝑓 𝑎 < 𝑄𝑖
∗ < 𝑏
𝑏, 𝑖𝑓 𝑄𝑖
∗ ≤ 𝑏
            (4)        
 
where 𝑎 and 𝑏 are the lower and upper limits respectively of the independent variable, 𝑖 is the 
observation, 𝑄𝑖
∗ is the unobserved dependent variable, 𝓍𝑖 refers to a vector of independent 
variables, 𝛽 is a vector of unknown parameters, and 𝜀𝑖 is the error term.  
 
One of the benefits of the CB approach is that we have five observations per respondent; 
making the random effects panel Tobit more appropriate for analysing the data, as it utilises all 
the available information (Greene, 2008). This paper uses random effects as opposed to fixed 
effects, owing to the problem of acquiring estimates of levels rather than changes (see Dikgang 
and Muchapondwa, 2017). Studies by Greene (1993) and Hsiao (1986) show that the random 
effects model allows certain deductions to be made regarding the demand preferences of the 
populace through the behaviour of the observed sample. Moreover, it permits the generation of 
more efficient coefficient estimates through estimating the correlation between multiple 
observations per respondent (Chase, 1998). It should be noted that an assumption is made that 
the unobserved respondent-specific effect does not correlate with the included independent 
variables.  
 
The random effects Tobit model is employed to estimate plastic bag demand. It is worth 
mentioning that no priori expectation of the optimum functional form was made. To perform 
a sensitivity analysis, this study opted to model different specifications. However, the nature 
of the data voids the taking of logarithms of the dependent variable, as a large proportion of 
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the values are zero. Thus, we specify four equations, in Linear-Linear and Linear-Log 
functional forms, as follows:  
 
𝑄𝑖 = ∝ +𝛽𝑃 + 𝜀1         (5)        
𝑄𝑖 = ∝ +𝛽𝑃 + 𝛽𝑌 + 𝜀1        (6)        
𝑄𝑖 = ∝ +𝛽𝑙𝑛𝑃 + 𝜀1         (7)        
𝑄𝑖 = ∝ +𝛽𝑙𝑛𝑃 + 𝛽𝑙𝑛𝑌 + 𝜀1        (8)        
 
where Qi is the plastic bag demand, P is the hypothetical price level and Y represents various 
other independent variables, such as income, knowledge of the current price, awareness of the 
levy, reuse of plastic bags, age, household size, education, employment and gender. Although 
research estimating the demand for plastic bags with respect to various price levels is thin on 
the ground, the selected independent variables are typically indicated to influence plastic bag 
demand (Dunn, 2012; Madigele et al., 2017). To understand the impact this may have, 
equations (5) and (7) were run with just the independent variable price. In addition, price 
elasticity of demand for plastic bags was estimated from these equations. To encompass the 
entire price range and ensure the correct magnitude for the coefficients, equation (5) – the 
linear-linear model – was used to estimate elasticity at each price level. As a robustness check, 
we ran each model following a standard pooled Tobit.   
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Chapter 5: Empirical findings 
 
 
5.1 Descriptive Statistics 
The empirical findings presented in this chapter begin with a snapshot of the descriptive 
statistics following the CB experiment, presenting selected demographic and behavioural 
factors. This is followed by results from the random-effects Tobit model estimations for plastic 
bag demand, with the subsequent elasticity results and analysis. This study focuses on 
individuals at shopping malls, where retailers offer plastic bags at point of sale. Table 3 below 
provides the descriptive statistics of the sample. Note that price is the only dependent variable 
that varies by both respondent and panel. The remaining independent variables only vary 
between respondents. The first five rows are selected plastic bag consumer questions from 
section one of the survey (see Appendix 1).  
 
Table 3: A selection of descriptive statistics of the 421 shoppers interviewed 
Variable Mean Std Deviation Min Max 
Quantity (at actual price) 14.95904 14.48773 0 140 
Knowledge of current price .7012048 .4578402 0 1 
Aware .3927711 .4884843 0 1 
WTP 1.179663 1.229496 0 8 
Reuse .8795181 .3256027 0 1 
Incomemid 102579.1 118870.5 5000 500001 
Age 39.28916 14.53152 18 95 
Household size 3.701205 2.020238 0 20 
Education years 13.06988 1.908574 0 18 
Low Education Dummy 0.4048193 0.4909754 0 1 
Gender .5084337 .5000494 0 1 
Married dummy .4698795 .4992122 0 1 
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The general image that emerges concerning plastic bag behaviour is that the respondents are 
not particularly sensitive about the topic. The average respondent purchases approximately 15 
plastic bags at the current price level; has knowledge of the current price of plastic bags; is 
unaware that the plastic price includes a levy; is willing to pay (WTP) R1.17, almost three 
times the current price, before considering buying or using alternatives; and lastly (and more 
encouragingly) reuses his or her plastic bags – almost 88% of the respondents said that they 
reuse their bags. This speaks volumes about the gauge specification in South Africa, in that 
making bags stronger does have a benefit to the final consumer.  
 
Regarding the socio-economic information from section two of the survey (see Appendix 1), 
the average respondent earns between R100 001 and R150 000 gross income; is approximately 
39 years of age; has an average household size of 3.7 individuals; has ‘high’ education, which 
is classified as having completed high school and having an additional year of training or a 
certificate; is female; and is unmarried. The general image in this case is of a high-income 
household with relatively mature respondents. A possible reason for this could be that surveys 
were conducted in shopping malls, which generally house retailers who target middle- to upper-
income households. The descriptive statistics indicate that more needs to be done to raise 
awareness about the plastic bag price and what it entails. Furthermore, they indicate that the 
current price as per the survey, relative to average household income, seems rather low. 
 
5.2 Random effects Tobit model for plastic bag demand  
Even though decisions about plastic bag charges made by policymakers are motivated largely 
by political considerations as opposed to economics, the aim of this paper is to provide 
decision-makers with enough information to warrant that plastic bag charge choices are 
evidence-informed and justified. The paucity of data on plastic bags makes accomplishing this 
particularly challenging. By generating and analysing relevant experimental data, this study 
can provide decision-makers with information around pricing structures for plastic bags that 
would otherwise not be possible. Thus, enabling decision-makers to understand the influences 
of various socio-economic characteristics and decide on which prices best suit their goals in an 
evidence-informed manner. The results of the random effects (RE) Tobit models for plastic 
bag demand are illustrated in Tables 4 (linear-linear) and 5 (linear-log). The RE Tobit results 
are presented alongside the standard pooled Tobit results for robustness checks. 
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Table 4: Tobit estimation results for modelling plastic bag use (linear-linear) 
Variable RE Tobit 
(Linear Linear) 
Tobit 
(Linear Linear) 
Equation (5) (6) (5) (6) 
Price -11.04014*** -11.04511*** -10.38799*** -10.49755*** 
Income  .0000189***  .0000205*** 
Awareness  -.6848776  -.9974187*** 
Reuse  -7.703163***  -8.225377*** 
Age  -.053012  -.0453265 
Household Size  .6487717**  .7016968** 
Education (Years)  -.4551376  -.5122531** 
Employment 
Dummy 
 -1.678651  -1.843954* 
Female Dummy  -.1081631  -.056969 
Constant 13.2464*** 25.26287*** 12.34498*** 25.26006*** 
Log likelihood -3585.4398 -3565.9113 -3688.9564 -3648.0622 
Wald Chi-2 659.94*** 668.68*** - - 
Bayesian 
Information Criteria 
7201.43 7223.475 7400.826 7380.139 
LR test of panel 
variance component 
=0 
        
207.03*** 164.30*** - - 
    
Observations 2075 2075 2075 2075 
Uncensored 
Observations 
785 785 785 785 
 
This study found that the RE Tobit model best fitted the data generated through the CB 
approach. To test whether the data is more suitably fit by a panel model as opposed to a pooled 
model, a likelihood-ratio (LR) test for panel-level variance component = 0 was conducted, 
which was rejected at a 1% level of significance, reaffirming our approach of using a panel 
model as the appropriate treatment for our data. In each table two specifications are run using 
two methods, a RE Tobit and a standard Tobit, for robustness checks. In the first table, 
equations (5) and (6) are run using only the independent variable price. This represents the 
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impact on demand only. This is followed by equations (7) and (8), which are run using price 
and other related independent variables for modelling demand.  
 
Table 5: RE Tobit estimation results for modelling plastic bag use (linear-log) 
Variable RE Tobit 
(Linear Log) 
Tobit 
(Linear Log) 
Equation (7) (8) (7) (8) 
ln_ Price -17.00186*** -16.72819*** -10.38799*** -16.59309*** 
ln_Income  1.428982***  1.423794*** 
Awareness  -.4316591  -.7114169 
Reuse  -5.983503***  -6.501772*** 
ln_Age  -2.13031  -1.687123 
ln_Household Size  3.024742***  3.298547*** 
ln_Education (Years)  1.405571  1.284438 
Employment 
Dummy 
 -2.8564**  -3.100736*** 
Female Dummy  -.2289312  -.0593111 
Constant -1.477775** -8.64776 12.34498*** -9.527825 
Log likelihood -3420.0081 -3361.55 -3688.9564 -3490.3495 
Wald Chi-2 1165.84*** 1164.49***   
Bayesian 
Information Criteria 
6870.567 6814.695 7400.826 7064.661 
LR test of panel 
variance component 
=0 
319.36*** 257.60*** - - 
Observations 2075 2075 2075 2075 
Uncensored 
Observations 
785 785 785 785 
 
At a glance, one can see that both the linear-linear model and the linear-log model have yielded 
the expected signs. Price, income, reuse and household size are significant in both models. The 
negative and significant coefficient estimates of price are robust in each of the equations 
estimated, suggesting that price does not correlate with other independent variables. 
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Additionally, price coefficients suggest that as price increases, the number of plastic bags 
demanded would decrease. The relatively large and negative coefficients of price and of reuse 
suggest that they are very influential variables on plastic bag demand patterns. A possible 
explanation could be that the South African plastic bag policy regulation has two components: 
a market-based instrument (represented by price), and a reusability element (the banning of 
bags below a certain thickness, to ensure longer durability). Income has a positive and 
significant impact on the quantity of plastic bags demanded. This is expected, as higher-income 
earners would be more willing to pay a higher price to avoid the inconvenience of carrying re-
usable bags – a similar finding to that of Dunn (2012). The income coefficients are quite small 
in comparison to the other coefficients. This can perhaps be explained by the bag price being 
low compared to an average overall shopping bill (see Dikgang et al., 2012b).  
 
The positive and significant coefficient of household size is expected; larger households tend 
to use considerably more plastic bags, as they require higher volumes of goods to be purchased. 
Another important and interesting inference that can be drawn is that awareness that the bag 
price contains a levy – although negative, as expected – is not significant in all models. A 
possible reason for this finding could be that overall, current awareness of the levy is low. This 
could be attributed to poor awareness campaigns. Ireland, for example, invested some of the 
funds raised through the tax on awareness campaigns (see Convery et al., 2007). Directing 
more funding towards such campaigns might strengthen the influence of awareness on plastic 
bag consumption. 
 
Regarding which functional form is more appropriate, it seems that both linear-linear and 
linear-log specifications indicate a good overall fit, considering that price coefficient estimates 
were highly significant in all models. The standard Tobit results provided for robustness show 
very little variation between results when comparing estimation strategies. The choice of the 
‘best’ functional form was based on the Bayesian Information Criterion (BIC), which is a well-
documented approach (Posada and Buckley, 2004; Zuo et al., 2016). Through this process, we 
decided on the linear-log model for our demand model. 
 
5.3 Elasticity analysis  
The coefficient estimates presented in Tables 4 and 5 represent the estimated demand 
coefficients. For any price level, elasticities can be calculated through the marginal coefficients 
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associated with the estimated demand coefficients. As this study is interested in how the 
observed quantity of plastic bags demanded changes according to price, it may be of more 
importance to calculate elasticity estimates. 
 
Table 6: Price elasticity for plastic bags 
Price 
ZAR R/PB 
Linear-Linear 
0.4 -.1393259***[.006] 
0.8 -.2718142***[0.011] 
1.6 -.500673***[0.019] 
3.2 -.7950397***[0.023] 
6.4 -.9974753***[0.015] 
 
Table 6 presents price elasticity estimates for each of our five price levels, as per the CB 
experiment (see Appendix 1). Elasticity estimates are calculated from the linear-linear 
functional form and equation (5). The reasons for this are twofold. Firstly, the price ranges in 
the survey begin from decimal numbers; thus, log transformations would make them negative, 
giving the elasticity estimates the wrong sign. Secondly, elasticity estimates provide marginal 
effects, by nature. By using the linear-linear model we get estimates with magnitudes that are 
more appropriate for direct interpretation.  
 
The price elasticity estimates in Table 6 are all negative and significant, reflecting the inverse 
relationship between plastic bag price and quantity of plastic bags demanded. Unsurprisingly, 
at the current price of R0.40 the price elasticity of demand is inelastic. This does resonate with 
the findings of Dikgang et al. (2012b), who suggested that the current price was too low. An 
overall view of the elasticities suggests significant responses in terms of quantity demanded at 
each of the price levels. The price elasticity between the actual price as per the survey and the 
first hypothetical price, R0.80, is almost double. At the last hypothetical price of R6.40, the 
elasticity estimate is almost unitary, suggesting that a percentage change in price at R6.40 
would in turn lead to a percentage change in the quantity of plastic bags demanded. The range 
of elasticity estimates may provide policymakers with various options when considering a price 
that would be optimal. One key finding to be highlighted is that at the current price level of 
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R0.40, slight increments and changes may not have the desired effect regarding plastic bag 
consumption. 
 
Table 7: Estimates of purchase price elasticities aggregated by respondent characteristics 
Subgroup elasticities at R1.60 
All -.500673***[0.019] 
Income ≤ 125 000 -.5529263***[0.024] 
Income ≥ 125 001 -.4178322***[0.032] 
Aware = 1 -.5534575***[0.033] 
Aware = 0 -.4745969***[0.023] 
Reuse = 1 -.5698223***[0.022] 
Reuse = 0 -.3443807***[0.038] 
Age ≤ 39 -.542008***[0.026] 
Age ≥ 40 -.4516277***[0.028] 
Hhsize ≤ 4 -.5643912***[0.0.25] 
Hhsize ≥ 4 -.4480599***[0.024] 
Education Years ≤ 12 -.5774203***[0.034] 
Education Years ≥ 13 -.4677539***[0.023] 
Employment = 1 -.5018906***[0.022] 
Employment = 0 -.5123226***[0.037] 
Female = 1 -.5254999*** [0.028] 
Female = 0 -.4881276***[0.026] 
 
In addition to the price elasticity estimates shown in Table 6, this paper reports elasticity 
estimates for various subgroups. Estimates are reported at the mean price level of R1.60 from 
our CB experiment. Lower price elasticity of demand is associated with the following 
individuals’ characteristics: income greater than R175 001, unaware of the levy included in the 
price, does not reuse plastic bags, is older than the sample mean of 39, has a household size 
greater than four, has an education level beyond high school, is employed, and lastly, is female. 
Reusing plastic bags has the largest differential in elasticity estimates. This supports the earlier 
finding of the large coefficient from the RE Tobit of the demand equations. This is followed 
by income, which is to be anticipated, as South Africa suffers from large income disparities. 
Household size seems to have quite a substantial effect on elasticity estimates. What comes as 
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something of a surprise is that people who are unemployed are less elastic to price changes 
than those who are employed. Employment can be associated with income; thus, the lack of 
consistency is a shock. A possible explanation is that it is due to the grouping done when 
creating the employment dummy. Students and retired individuals were considered 
unemployed in our dummy.  
 
Overall, the RE Tobit demand and price elasticity of demand estimates provide interesting 
insights into consumer behaviour with respect to plastic bag demand. Depending on the 
policymaker’s goals, decisions around the optimal price may vary. There are various political 
considerations that may have a large influence on decisions to do with the plastic bag tax. 
However, it’s fair to say that the current pricing structure may fall short of encouraging the 
anticipated outcome. Gradually individuals seem to have become accustomed to the current 
charge, reducing its long-term efficacy; which is evident in our elasticity estimates, and further 
supports findings by Dikgang et al. (2012a). Addressing the plastic bag issue may require a 
long-term approach designed to alter consumer perceptions and attitudes towards plastic bags. 
In the short-term, price shocks are effective at curbing consumption; and in the case of South 
Africa, from our analysis, a higher price per plastic bag is required.  
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Chapter 6: Conclusion 
 
 
6.1 Introduction 
Plastic bag regulation has garnered much attention in recent times, one of the catalysts being 
that plastic bags are increasingly being recognised as a danger to the environment. In 2003, 
South Africa introduced a combination regulation that included a ban, to strengthen bags and 
make them reusable, and a compulsory charge, with the hope of curbing plastic bag 
consumption. The performance of the latter has been underwhelming over time, as many 
consumers have become used to paying for plastic bags. Arguments presented by Dikgang et 
al. (2012a, 2012b) suggest that the current plastic bag price is too low, relative to both income 
and to the value of goods carried – an aspect that resonates with lower elasticity levels.  
 
Against this backdrop of falling price elasticities of plastic bags, the primary aim of this study 
was to investigate elasticities related to various hypothetical prices. The objective was 
accomplished through first employing a Contingent Behaviour (CB) approach to gather 
demand information on five different price levels. This was followed by applying the RE Tobit 
analysis to estimate demand functions as well as elasticity estimates. 
 
The approach followed by this study makes two key contributions to plastic bag literature. 
Firstly, it is the first to apply the CB approach to the plastic bag price in South Africa. This 
study finds that the CB approach can be a powerful tool to elicit consumption changes related 
to various pricing points, and to gather important information regarding plastic bag behaviour. 
Secondly, the methods used to analyse the data allowed for the formation of price elasticities 
at various hypothetical prices. This enabled understanding of the influences that price changes 
may have on the overall quantity of plastic bags demanded.  
 
6.2 Key findings and policy recommendations 
This studies’ analysis, directed at South African shoppers, indicates that there is great disparity 
in the elasticities of demand for plastic shopping bags. The CB method used is effective, as it 
allows for own-price elasticity. Overall, the results suggest that plastic bags are under-priced 
in South Africa, which implies scope for improvement in the policy of charging for bags. 
Increasing bag prices could maximise the effectiveness of the bag regulation. We are aware of 
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the political and social opposition that increasing bag prices may incur, especially considering 
the elevated levels of poverty and inequality in South Africa. This indicates that optimal plastic 
bag prices are likely to have inequitable impact on consumers, among other things. 
Nevertheless, it ought to be noted that shoppers – including poorer consumers – do not 
ordinarily have to buy bags every month. In fact, the bag thickness means that they can start to 
reuse bags even more. 
 
The rate of bag reuse is likely to remain unchanged until there is a noteworthy increase in bag 
prices. The relatively low price is a barrier to the reuse of bags. A higher price is more likely 
to ‘nudge’ all consumers – especially those who are price sensitive – towards re-using the bags 
than the existing price is currently doing, which is one of the objectives of plastic bag 
policymakers. Failure to implement an appropriate bag price would theoretically render bag 
regulation ineffective. Thus, we argue that if the current high bag purchases continue, and 
inadequate bag re-use and recycling remain, then bag users should be charged an optimal bag 
price of R6.40 per bag. Given that there is some opposition to charging optimal bag prices, 
particularly from the poor, regular gradual increments would be more palatable than large once-
off increments. 
 
This paper recommends that the current pricing framework be revisited. The current price is 
too low, and inelastic. We suggest the government substantially increase the plastic bag price, 
to around R6.40. At this price level, elasticity is unitary, strengthening the effectiveness of 
price changes in ensuring consumption responses. Awareness of the plastic bag levy is low; 
thus, this paper suggests directing some of the revenue created through the levy to awareness 
campaigns. This could strengthen the efficacy of the levy as well as encourage consumers to 
reuse bags more often.  
 
Furthermore, there is a lack of viable substitutes, making incentivising bag reuse a worthwhile 
option to pursue, although further research needs to be done around the cost-effectiveness of 
such an approach. One of the challenges of bag reuse is the inconvenience of carrying your 
own bags when shopping. A possible solution to this could be providing bag renting stations 
that require a deposit at stores, which would keep bags in circulation and encourage reuse. 
Additionally, consumers would be more reluctant to throw the bags away, which would curb 
littering. Admittedly, the policy options suggested may require substantial resources and effort 
from various stakeholders; but plastic bag litter is a serious concern that needs to be addressed.  
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One of the main limitations of this study is that the CB approach as applied to generate 
experimental data for estimating bag demand functions did not consider substitution effects. In 
this formulation, different carrier bags, which may appeal to consumers differently, and bags 
that could be regarded as substitutes, were not considered. Based on previous studies, the 
aggregate demand for plastic bags should also be a function of prices of other substitute and 
complementary carrier bags, in addition to plastic bag own-price, income, and socio-economic 
characteristics. As a result, we were unable to make cross-price estimates. Despite these 
shortcomings, the determination of optimal plastic shopping bags prices by means of 
experimental data, contributes valuably to research on plastic bag policies as it can be devised 
to simulate the real market.  
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